Change in synthesis of sulfated glycoconjugates during muscle development, maturation and aging in embryonic to senescent CBF-1 mouse.
Previous biochemical and morphological studies have demonstrated a change in the synthetic pattern of sulfated proteoglycans during skeletal musculogenesis in the embryonic chick. These studies revealed that a transition occurs in both composition and deposition of sulfated glycoconjugates that parallels the developmental state of the tissue. The current study was undertaken to ascertain whether this transition in the embryonic chick is a conserved developmental process during musculogenesis in the mouse. Leg musculature from embryonic, newborn, juvenile, adolescent, young adult, mature adult and senescent mice, radiolabeled in vivo with [35S]sulfate, was analyzed for relative size and composition of newly synthesized sulfated macromolecules. The data reveal a transition in the synthesis of sulfated proteoglycans and glycoproteins that parallels the myogenic differentiative state of the mouse leg muscle. Embryonic mouse leg musculature synthesizes relatively large proteoglycans consisting of large chondroitin sulfate glycosaminoglycan chains. Subsequently, these major newly synthesized proteoglycans are replaced synthetically by smaller molecules composed of mixtures of dermatan sulfate, chondroitin sulfate and heparan sulfate glycosaminoglycans (newborn through 2 weeks); dermatan sulfate, heparan sulfate and chondroitin sulfate glycosaminoglycans (13 months) and heparan sulfate and dermatan sulfate glycosaminoglycans (25-26 months). The sulfated glycoproteins demonstrate a reciprocal synthetic pattern. Early in development sulfated glycoproteins form a small proportion of the newly synthesized sulfated material. With increasing developmental and maturational age, the proportion of sulfated glycoproteins increases. This continues until they become the predominant sulfated moieties synthesized by senescent mouse muscle. The results from this study thus extend observations initially made in chick to muscle development in the mouse and, therefore, suggest that the transition in synthesis of sulfated glycoconjugates is a conserved developmental process during musculogenesis.